Three anthocyanins were isolated from the red flowers of Meconopsis wallichi in Bhutan. They were characterized as cyanidin 3-O-glucoside, cyanidin 3-Osambubioside and cyanidin 3-O-(succinylsambubioside) by UV-VIS, LC-MS, acid hydrolysis, alkaline saponification, and HPLC comparisons with authentic samples. The latter anthocyanin was reported in nature for the first time. However, flavonoids except for anthocyanins were not found in the flowers, showing that the red color is due to three cyanidin glycosides alone, without copigments and metals. Although the anthocyanins were reported from the blue flowers of three Meconopsis species, those of red flower Meconopsis species were characterized for the first time. Meconopsis wallichi is growing in eastern Nepal, Sikkim and central and western Bhutan. The plants from western Bhutan were classified as a variety, M. wallichi var. fusco-purpurea Hook.f., and flower color forms, red, wine-purple and purple-red, are recorded [1]. However, flower pigments of M. wallichi were not reported. In this survey, the pigments of red flowers of M. wallichi which is growing in western Bhutan were isolated and characterized.
The genus Meconopsis belongs to the Papaveraceae, consists of ca. 150 species and is growing in 3000 -5000m alt. of the Himalayan Mountains and adjacent Tibet Highlands [1] . Flower colors of Meconopsis species are diversified from white, yellow, red, purple to blue. . On the other hand, yellow flowers of Meconopsis paniculata (D.Don) Prain were surveyed for pigments and a flavonol glycoside, herbacetin 3-Oglucoside, was reported [3] . However, the pigments from the red flowers of Meconopsis species have not been surveyed.
Meconopsis wallichi is growing in eastern Nepal, Sikkim and central and western Bhutan. The plants from western Bhutan were classified as a variety, M. wallichi var. fusco-purpurea Hook.f., and flower color forms, red, wine-purple and purple-red, are recorded [1] . However, flower pigments of M. wallichi were not reported. In this survey, the pigments of red flowers of M. wallichi which is growing in western Bhutan were isolated and characterized.
Although the presence of three anthocyanins were shown in M. wallichi flowers by HPLC survey, other flavonoids were not present in the flowers. Absorption maxima, λmax 539 nm, appeared without other absorption maxima and shoulder by visible spectral survey of dry petals of M. wallichi, showing that this flower color is not due to metal complexing and some other factors, e.g. copigmentation [4] . Seven anthocyanin peaks (1-7) appeared on HPLC chromatogram. Of their anthocyanins, major compounds were 1 (41.9% of total anthocyanins), 2 (15.7%) and 3 (31.6%). Their anthocyanins were isolated by various chromatography including prep. HPLC. Major anthocyanins 1 and 2 were identified as cyanidin 3-O-glucoside and [7] . Moreover, retention time of HPLC of deacylated anthocyanin, which was obtained by alkaline saponification, was agreed with that of 2, i.e. cyanidin 3-Osambubioside. Thus, 3 was characterized as cyanidin 3-O-(succinylsambubioside), which was found in nature for the first time. However, the position of the attachment of succinic acid to glycoside could not determine for small amount of original anthocyanin.
3-O-glycoside but not 3,5-O-glycoside
In this survey, three major anthocyanins, cyanidin 3-O-glucoside After cooling, isoamyl alcohol was added, and anthocyanidins and sugars were obtained from the organic layer and mother aqueous liquor, respectively. Anthocyanidins were characterized by HPLC comparison with authentic sample. Sugars were identified by PC comparisons with authentic samples using solvent systems, BBPW (n-BuOH/benzene/pyridine/H 2 O = 5:1:3:3) and BTPW (nBuOH/toluene/pyridine/H 2 O = 5:1:3:3). Alkaline saponification was performed in water, and a few drops of 2N NaOH and xylene, 5 min. After neutralization and removal of xylene, diethyl ether was added to mother liquor. Organic acid and deacylated anthocyanin were obtained from the organic layer and mother aqueous layer, respectively.
Plant materials:
The petals of Meconopsis wallichi Hook. were collected in Sela La, 3500 m alt., Haa District, Bhutan in 29 July 2016. In this survey, var. fusco-purpurea type (flower color is red) was used. Voucher specimens were deposited in the Herbarium of National Biodiversity Centre (THIM), Bhutan. They were dried in the collection site and used as plant materials. 
Extraction and isolation:

